To distinguish true co-evolution couplings from the noisy set of correlations observed according to the multiple sequence alignment, the authors propose computing a set of direct residue couplings. Second, among those amino acid residue pairs possessing DI > 0,1 we have manually chosen those located within the topographically compatible protein domains. Next, we calculated amino acid pair frequencies for our candidates. Last, we checked whether the amino acid residues within a pair are compatible regarding their physicochemical properties.
To predict amino acid interactions for pairs of envelope proteins, we (1) calculated the so-called Direct Information (DI) based on an approach of [Marks et al., PLoS One 6(12) 2011]. To distinguish true co-evolution couplings from the noisy set of correlations observed according to the multiple sequence alignment, the authors propose computing a set of direct residue couplings. Second, among those amino acid residue pairs possessing DI > 0,1 we have manually chosen those located within the topographically compatible protein domains. Next, we calculated amino acid pair frequencies for our candidates. Last, we checked whether the amino acid residues within a pair are compatible regarding their physicochemical properties.
We have found 2 amino acid (a.o.) pairs for the HA-M1 protein pair, 1 and 3 a.o. pairs for the HA-M2 and M1-M2 pairs, respectively (in total, 6 a.o. pairs, Fig. 1) . No a.o. pairs were found for the HA-NA pair because of extreme conservation of the NA cytoplasmic tail.
Fig. 1. Amino acid residues predicted to participate in the protein-protein interactions.
According to our predictions, a hypothetical model of protein-protein interactions within the viral envelope was proposed (Fig.2) . Noteworthy, the interactions may not be realized simultaneously since there is different copying of the proteins within the virion.
Fig.2. Hypothetical model of the protein-protein interactions within the viral envelope.
This work was supported by RFBR grants 11-04-91340-NNIO, 13-04-00290.
